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(54) Reclining mechanism for vehicle seat 

(57) A reclining mechanism for a vehicle seat com- 
posed of a first arm member for attachment to a frame 
structure of a seat cushion or a back rest of the vehicle 
seat; a second arm member for attachment to a frame 
structure of the other of the back rest or the seat cushion, 
the second arm member being connected with the first 
arm member by means of a hinge pin for relative rotation 
about the hinge pin and having a pair of diametrically 
opposed semi-circular ratchet portions concentric with 
the hinge pin; a pair of diametrically opposed slide pawls 
slidably coupled with the first arm member in a radial 
direction with respect to the hinge pin to be moved to- 
ward and away from the ratchet portions of the second 
arm member; and a cam element slidabfy coupled with 
the first arm member in a lateral direction perpendicular 
to the slide pawls and disposed between the slide pawls, 
the cam element being operativery connected with the 
hinge pin to be moved by rotation of the binge pin in the 
lateral direction for engaging the slide pawls with the 
ratchet portions of the second arm member and for dis- 
engaging the slide pawls from the ratchet portions of the 
second arm member, wherein the hinge pin is loaded by 
a torsion spring assembled thereon to bias the cam el- 
ement in the lateral direction for maintaining the slide 
pawls in engagement with the ratchet portions of the 
second arm member. 
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Description 

[0001] The present invention relates to a reclining 
mechanism for a vehicle seat for adjusting an inclined 
angle of a back rest of the seat relative to a seat cushion. 
[0002] Disclosed in Japanese Patent Laid-open Pub- 
lication No. 8-52040 is a reclining mechanism for a ve- 
hicle seat which is composed of a pair of arm members 
for attachment to a frame structure of a seat cushion 
and to a frame structure of a back rest, the arm members 
being connected by means of a hinge pin for relative 
rotation about the hinge pin, a slide pawl slidably cou- 
pled with one of the arm members to be moved in a ra- 
dial direction with respect to the hinge pin, and a cam 
element mounted on the hinge pin for rotation therewith 
and engaged with the slide pawl for maintaining the slide 
pawl in engagement with a ratchet portion of the other 
of the arm members and for disengaging the slide pawl 
from the ratchet portion when it is rotated with the hinge 
pin. In the reclining mechanism, the relative rotation of 
the arm members is restricted by engagement of the 
slide pawl with the ratchet portion to lock the back rest 
at an inclined angle and is permitted by disengagement 
of the slide pawl from the ratchet portion for adjustment 
of the inclined angle of the back rest. 
[0003] In the reclining mechanism, the engagement 
of the slide pawl with the ratchet portion of the arm mem- 
ber is maintained in a condition where the slide pawl is 
pressed by engagement with a portion of the cam ele- 
ment. When the cam element is rotated with the hinge 
pin to disengage the slide pawl from the ratchet portion 
of the arm member, the slide pawl is retracted by en- 
gagement with a portion of the cam element If the re- 
clining mechanism is applied with a load, the slide pawl 
is slightly rotated due to an error in assembly of the com- 
ponent parts of the reclining mechanism. This results in 
looseness in engagement of the slide pawl with the 
ratchet portion of the arm member. 
[0004] It is therefore a primary object of the present 
invention to provide a reclining mechanism for a vehicle 
seat wherein rotation of the slide pawl is prevented to 
firmly maintain the engagement of the slide pawl with 
the ratchet portion even if the reclining mechanism is 
applied with a load. 

[0005] According to the present invention, the object 
is accomplished by providing reclining mechanism for a 
vehicle seat, which comprises a first arm member for 
attachment to a frame structure of a seat cushion or a 
back rest of the vehicle seat, a second arm member for 
attachment to a frame structure of the other of the back 
rest or the seat cushion, the second arm member being 
connected with the first arm member by means of a 
hinge pin for relative rotation about the hinge pin and 
having a semi-circular ratchet portion concentric with 
the hinge pin, a slide pawl slidably coupled with the first 
arm member in a radial direction with respect to the 
hinge pin to be moved toward and away from the ratchet 
portion of the second arm member, and a cam element 



slidably coupled with the first arm member in a lateral 
direction perpendicular to the slide pawl and operativety 
connected with the hinge pin to be moved by rotation of 
the hinge pin in the lateral direction for engaging the 

& slide pawl with the ratchet portion of the first arm mem- 
ber and for disengaging the slide pawl from the ratchet 
portion of the first arm member, wherein the hinge pin 
is loaded by a torsion spring assembled thereon to bias 
the cam element in the lateral direction for maintaining 

w the slide paw) in engagement with the ratchet portion of 
the second arm member, wherein the slide pawl is 
formed at its outer end with a semi-circular toothed por- 
tion to be engaged with the ratchet portion of the first 
arm member and its inner end with a pair of laterally 

15 spaced projections for engagement with a flat end sur- 
face of the cam element, and wherein the cam element 
is formed at the flat end surface thereof with a pair of 
laterally spaced recesses to be engaged with the 
spaced project ios of the slide pawl for permitting disen- 

20 gagement of the slide pawl from the ratchet portion of 
the first arm member. 

[0006] I n a practical embodiment of the present inven- 
tion, the first arm member is formed with a first guide 
groove in a radial direction with respect to the hinge pin 

25 and a second guide groove perpendicular to the first 
guide groove, and the slide pawl is slidably coupled with- 
in the first guide groove while the cam element is slidably 
coupled within the second guide groove. For operative 
connection of the cam element with the hinge pin, the 

30 cam element is formed with an elongated lateral hole in 
the lateral direction perpendicular to the slide pawl, and 
the hinge pin is inserted across the lateral hole of the 
cam element for connection to the first and second arm 
members and being engaged with a portion of the lateral 

35 hole of the cam element. 

[0007] According to an aspect of the present inven- 
tion, there is provided a reclining mechanism for a vehi- 
cle seat, which comprises a first arm member for attach- 
ment to a frame structure of a seat cushion or a back 

40 rest of the vehicle seat, a second arm member for at- 
tachment to a frame structure of the other of the back 
rest or the seat cushion, the second arm member being 
connected with the first arm member by means of a 
hinge pin for relative rotation about the hinge pin and 

45 having a pair of diametrically opposed semi-circular 
ratchet portions concentric with the hinge pin, a pair of 
diametrically opposed slide pawls slidably coupled with 
the first arm member in a radial direction with respect to 
the hinge pin to be moved toward and away from the 

so ratchet portions of the second arm member, and a cam 
element slidably coupled with the first arm member in a 
lateral direction perpendicular to the slide pawls and dis- 
posed between the slide pawls, the cam element being 
operativefy connected with the hinge pin to be moved 

55 by rotation of the hinge pin in the lateral direction for 
engaging the slide pawls with the ratchet portions of the 
second arm member and for disengaging the slide 
pawls from the ratchet portions of the second arm mem- 



2 



3 



EP0 967110 A2 



4 



ber, wherein the hinge pin b loaded by a torsion spring 
assembled thereon to bias the cam element in the lateral 
direction for maintaining the slide pawls in engagement 
with the ratchet portions of the second arm member. 
[0008] In a practical embodiment of the reclining 
mechanism described above, the slide pawls each are 
formed at their outer ends with a semi-circular toothed 
portion for engagement with each ratchet portion of the 
second arm members and at their inner ends with a pair 
of laterally spaced projections to be engaged with op- 
posite flat surfaces of the cam element for maintaining 
the slide pawls in engagement with the ratchet portions 
of the second arm member, and wherein the cam ele- 
ment is formed with the opposite flat surfaces thereof 
with a pair of laterally spaced recesses to be engaged 
with the spaced projections of the slide pawls for per- 
mitting disengagement of the slide pawls from the ratch- 
et portions of the second arm member. 
[0009] In such an embodiment described above, it is 
preferable that a cam plate is assembled with the cam 
element to disengage the slide pawls from the ratchet 
portions of the second arm member by engagement 
therewith when the hinge pin is rotated against the load 
of the torsion spring to cause lateral movement of the 
cam element. The cam plate is formed with a pair of di- 
ametrically opposed cam slots which are engaged with 
a pair of cam pins provided on the slide pawls to disen- 
gage the slide pawls from the ratchet portions of the sec- 
ond arm member when the hinge pin is rotated against 
the load of the torsion spring to cause lateral movement 
of the cam element. In the embodiment, a movable cam 
plate may be assembled with the hinge pin to be rotated 
with the hinge pin and rotatably connected with the cam 
element to cause lateral movement of the cam element 
when rotated with the hinge pin, wherein the movable 
cam plate is formed with a pair of diametrically opposed 
cam slots which are engaged with a pair of cam pins 
provided on the slide pawls to disengage the slide pawls 
from the ratchet portions of the second arm member 
when the hinge pin is rotated against the load of the tor- 
sion spring. 

[001 0] For a bettern understanding of the present in- 
vention, and to show how the same is carried into effect, 
reference will now be made, by way of example, to the 
accompanying drawing, in which: 

Fig 1 is a partly broken front view of a reclining 
mechanism in accordance with the present inven- 
tion; 

Fig. 2 is a vertical sectional view of the reclining 

mechanism taken along line 2-2 in Fig. 1; 

Fig. 3 is a cross-sectional view of the reclining 

mechanism taken along line 3-3 in Fig. 1 ; 

Fig. 4 is a front view of a first arm member shown 

in Fig. 1; 

Fig. 5 is a front view of a second arm member shown 
in Fig. 1; 

Figs. 6(a) to 6(c) illustrate a mode of operation of a 



cam element in the reclining mechanism shown in 
Fig. 1; 

Fig. 7 is a vertical sectional view of a first modifica- 
tion of the reclining mechanism shown in Figs. 1 to 
s 3; 

Figs. 8(a) to 8(c) illustrate a mode of operation of a 
cam element in the first modification; 
Figs. 9(a) to 9(c) illustrate a mode of operation of a 
cam element in a second modification of the reclin- 
io ing mechanism shown in Figs. 1 to 3; 

Fig. 1 0(a) is a front view of the cam element shown 
in Figs. 9(a) to 9(c); 

Fig. 10(b) is a vertical sectional view of the cam el- 
ement shown in Fig. 10(a); 
is Fig. 11(a) is a front view of a movable cam plate 
shown in Figs. 9(a) to 9(c); 
Fig. 1 1 (b) is a vertical sectional view of the movable 
cam plate shown in Fig. 11(a); 
Figs. 12(a) and 12(b) illustrate a mode of operation 
20 of a cam element in a third modification of the re- 
clining mechanism; 

Fig. 13 is a vertical sectional view of the reclining 
mechanism taken along line 4-4 in Fig. 12(a); 
Fig. 14 is a cross-sectional view of the reclining 
25 mechanism taken along line 5-5 in Fig. 12(a); and 
Fig. 15 is a vertical sectional view of a modification 
of the reclining mechanism shown in Fig. 1 3. 

[0011] Illustrated in Figs. 1 to 3 is a reclining mecha- 

30 nism for a vehicle seat in accordance with the present 
invention, which reclining mechanism is composed of a 
first arm member 11 for attachment to a frame structure 
of a seat cushion (not shown) of the vehicle seat, a sec- 
ond arm membe r 1 2 for attachment to a frame structure 

35 of a back rest (not shown) of the vehicle seat, a pair of 
slide pawls 13 and 14, a cam element 15, a torsion 
spring 1 6, a hinge pin 1 7 and an operation lever 1 8. The 
first and second arm members 11 and 12 are coupled 
to contain the slide pawls 13, 14 and cam element 15 

40 therein. The second arm member 1 2 is connected to the 
first arm member 11 by means of the hinge pin 17 for 
relative rotation about the hinge pin 17. The reclining 
mechanism is assembled with the vehicle seat in such 
a manner that the second arm member 12 is locked to 

45 the first arm member 11 at a selected position to retain 
the back rest at an inclined angle and that the second 
arm member is released from the first arm member to 
permit adjustment of the inclined angle of the back rest. 
[0012] As shown in Figs. 1 to 4, the first arm member 

so 11 has an upper portion 11a formed to contain the slide 
pawls 13, 14 and cam element 15 and a lower portion 
11b for attachment to the frame structure of the seat 
cushion. As shown in Fig. 4, the upper portion 11a of 
first arm member 11 is formed therein with a vertical 

55 guide groove 1 1 d across a central hole 1 1 c and a lateral 
guide groove 11e perpendicular to the vertical groove 
11d. The vertical guide groove 11d is slightly extended 
outward from the inner periphery of a circular recess 1 1 f 
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formed in the upper portion 11a, white the lateral groove 

1 1 e is extended to the inner periphery of the circular re- 
cess 11 f 

[0013] As shown in Figs. 1 to 3 and 5, the second arm 
member 1 2 has a tower portion 1 2a formed to contain s 
the slide pawls 1 3, 1 4 and cam element 1 5 and an upper 
portion 1 2b for attachment to the frame structure of the 
back rest The tower portion 1 2a of second arm member 

12 ts formed with a circular recess 12d concentric with 

a central hole 1 2c. The circular recess 1 2d and central io 
hole 12c are formed in the lower portion 12a of second 
ami member 12 to correspond with the circular recess 
1 1 f and central hole 11c formed in the upper portion 1 1 a 
of first arm member 11 . The circular recess 12d of sec- 
ond arm member 1 2 is formed at its inner periphery with is 
a pair of diametrically opposed semi-circular ratchet por- 
tions 12e. 

[0014] The slide pawls 13 and 14 are formed in the 
same width and thickness. As shown in Fig. 6, the slide 
pawls 13 and 14 are formed at their outer ends with 20 
semi-circular toothed portions 13a and 14a and at their 
inner ends with flat surfaces 1 3b and 14b and each pair 
of tapered projections 13c and 14c. The thickness of 
each of the slide pawls 13, 14 is determined to corre- 
spond with a space defined by the vertical guide groove ss 
11d of first arm member 11 and the circular recess 12d 
of second arm member 1 2, and the width of each of the 
slide pawls 13, 14 is determined to correspond with the 
width of the vertical guide groove 11 d of first arm mem- 
ber 11. The semi-circular toothed portions 13a, 14a of 30 
slide pawls 13, 14 are positioned to be engaged with 
and disengaged from the ratchet portions 1 2e of second 
arm member 12. The tapered projections 13c, 14c of 
slide pawls 1 3, 14 are formed to be located in the lateral 
guide groove 1 1 e of first arm member 1 1 in a condition 35 
where the slide pawls 13, 1 4 are maintained in engage- 
ment with the ratchet portions 1 2e of second arm mem- 
ber 12. 

[001 5] As shown in Figs. 6(a) - 6(c), the cam element 
1 5 is in the form of a rectangular plate which is formed 40 
at its central portion with an elongated lateral hole 15a 
and at its opposite flat surfaces with each pair of laterally 
spaced recesses 15b, 15c. The lateral hole 15a is 
formed at one side thereof with a radial recess 15d. The 
thickness of the cam element 15 is determined to cor- *s 
respond with a space defined by the lateral guide groove 
11eof first arm member 11 and the circular recess 1 2d 
of second arm member 12. The width of cam element 
1 5 is determined to correspond with the width of lateral 
groove 11 e of first arm member 11, and the elongated 
lateral hole 15a of cam element 15 is formed to allow 
rotation and lateral movement of cam element 15 rela- 
tive to the hinge pin 17. The laterally spaced recesses 
15b, 15c of cam element 15 each are formed to be 
brought into engagement with and disengaged from the 
laterally spaced projections 13c, 14c of slide pawls 13, 
14. The radial recess 15d of cam element 15 is 
maitained in engagement with a radial projection 17a of 



hinge pin 17. 

[0016] During the assembly process of the reclining 
mechanism, the slide pawls 1 3, 1 4 are slidably engaged 
with the vertical guide groove 1ld of first arm member 
1 1 , and the cam element 1 5 is slidably engaged with the 
lateral guide groove 1 1 e of first arm member 11 and dis- 
posed between the slide pawls 13 and 14. Thereafter, 
the second arm member 12 is coupled at its lower por- 
tion 12a with the upper portion 11a of first arm member 

1 1 for relative rotation and united with the first arm mem- 
ber 11 by engagement with upper and lower retainer 
plates 1 9a and 1 9b welded to the upper and lower por- 
tions 12a and 11a of second and first arm members 12 
and 1 1 . The retainer plate 1 9a is slidably engaged at its 
lower end portion with a semi-circular upper end of first 
arm member 11, while the retainer plate 19b is slidably 
engaged at its upper end portion with a semi-circular 
tower end of second arm member 1 2. When the second 
arm member 12 has been coupled at its lower portion 
12a with the upper portion 11a of first arm member 11 
as shown in Figs. 1 and 2, the slide pawls 13, 14 and 
cam element 1 5 are contained m the circular recess 1 2d 
of second arm member 12. In such a condition, the hinge 
pin 17 is inserted into the central hole 1 2c of second arm 
member 1 2 across the central hole 1 1 c of first arm mem- 
ber 11 and the elongated lateral hole 15a of cam ele- 
ment 15. In this instance, the radial projection 17a of 
hinge pin 17 is engaged with the recess 15d of cam el- 
ement 15. 

[0017] As shown in Fig. 3, a support plate 19c is riv- 
eted to the upper portion 11 a of first arm member 1 1 and 
engaged with a stepped portion of hinge pin 1 7 to retain 
the hinge pin 1 7 in position. As shown in Fig. 1 , the sup- 
port plate 19c is formed with a pair of hooks 19d. The 
torsion spring 16 is engaged at its inner end with an out- 
er end portion of hinge pin 17 and at its other end with 
one of the hooks 1 9d to bias the hinge pin 1 7 in a coun- 
terclockwise direction so that the cam element 15 is re- 
tained at a central portion of lateral guide groove 1 1 e as 
shown in Fig. 6(a). The operation lever 18 is fixed to the 
outer end of hinge pin 17. 

[0018] In a condition where the cam element 15 is re- 
tained at the central portion of lateral guide groove 11e 
under the load of torsion spring 16 as shown in Fig. 6 
(a), the tapered projections 13c, 14c of slide pawls 13, 
14 are maintained in engagement with the opposite fiat 
surfaces of cam element 15 such that the slide pawls 
1 3 and 1 4 are maintained in engagement with the semi- 
circular ratchet portions 1 2e of second arm member 1 2 
to restrict relative rotation of the second arm member 

12 with respect to the first arm member 11. Thus, the 
back rest of the vehicle seat is retained at an inclined 
angle. When the operation level 18 is operated to rotate 
the hinge pin 1 7 against the load of torsion spring 1 6 in 
a clockwise direction, the cam element 15 is moved 
rightward as shown by an arrow in Fig. 6(a). The right- 
ward movement of cam element 1 5 is restricted by abut- 
ment of the cam element 15 against the hinge pin 17 at 
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the left-hand end of lateral hole 1 5a As a result, the ta- 
pered projections 13c, 14c of slide pawls 13, 14 are 
brought into engagement with the recesses 15b, 15c of 
cam element 15 to disengage the slide pawls 13, 14 
from the ratchet portions 1 2e of second arm member 12 
as shown in Fig. 6(c). While the operation lever 18 is 
retained in its operated position, the slide pawls 13, 14 
are retained in their disengaged positions from the 
ratchet portions 1 2e of second arm member 1 2 to permit 
adjustment of the inclined angle of the back rest. 
[0019] When the operation lever 18 is released after 
adjustment of the back rest, the hinge pin 1 7 is rotated 
under the load of torsion spring 16 in the counterclock- 
wise direction to move the cam element 15 leftward as 
shown by an arrow in Fig. 6(c). During leftward move- 
ment of the cam element 15, the tapered projections 
13c, 14c of slide pawls 13, 14 are disengaged from the 
recesses 15b, 15c of cam element 15 and brought into 
engagement with the opposite flat surfaces of cam ele- 
ment 1 5 to engage the slide pawls 1 3, 1 4 with the ratchet 
portions 1 2e of second arm member 1 2 and to maintain 
the slide pawls 13, 14 in engagement with the ratchet 
portions 12e of second arm member 12. In such a con- 
dition, each pair of spaced projections 1 3c, 1 4c of slide 
pawls, 1 3, 1 4 engaged with the opposite flat surfaces of 
cam element 15 is useful to firmly maintain the slide 
pawls 13, 14 in engagement with the ratchet portions 
12e of second arm member 12 even if the reclining 
mechanism is applied with a load. As in the reclining 
mechanism, the hinge pin 17 is assembled across the 
elongated lateral hole 15a of cam element 15 and en- 
gaged at its radial projection 17a with the recess 1 5d of 
the elongated lateral hole 15a, the lateral movement of 
cam element 15 is smoothly effected by rotation of the 
hinge pin 17. 

[0020] Illustrated in Figs. 7 and 8(a) - 8(c) is a first 
modification of the reclining mechanism shown in Figs. 
1 to 3. In this modification, a cam plate 21 is assembled 
with the cam element 1 5 to move the slide pawls 1 3, 1 4 
toward and away from the ratchet portions 12e of sec- 
ond arm member 12 in accordance with lateral move- 
ment of the cam element 15. As shown in Fig. 8(b), the 
cam plate 21 is in the form of a rectangular plate 21a 
formed at its opposite sides with a pair of arm portions 
21 b and formed with a pair of vertically spaced cam slots 
21c. The cam plate 21 is fixed to the cam element 15 at 
its both arm portions 21 b for movement therewith. The 
cam slots 21c each are formed with an inclined portion 
and a horizontal portion. The slide pawls 1 3, 14 are pro- 
vided thereon with cam pins 1 3d, 1 4d which are slidabfy 
engaged with the cam slots 21c of cam plate 21 . 
[0021] In a condition where the spaced projections 
1 3c, 14c of slide pawls 1 3, 14 are maintained in engage- 
ment with the opposite flat surfaces of cam element 1 5 
as shown in Fig. 8(a), the slide pawls 13, 14 are main- 
tained in engagement with the ratchet portions 12e of 
second arm member 12, and the cam pins 13d, 14dare 
located in the horizontal portions of cam slots 21 c. When 



the operation level 18 is operated by the user to move 
the cam element 15 rightward as shown by an arrow in 
Fig. 8(a), the spaced projections 1 3c, 1 4c of slide pawls 
13, 14 are brought into engagement with the recesses 
$ 15b, 15c of cam element 15, and the cam plate 21 is 
moved rightward with the cam element 1 5. As a result, 
the cam pins 1 3d, 1 4d are moved toward the cam ele- 
ment 15 by engagement with the inclined portions of 
cam slots 21c to disengage the slide pawls 1 3, 14 from 
io the ratchet portions 12e of second arm member 12. 
When the operation lever 18 is released to move the 
cam element 1 5 leftward under the load of torsion spring 
16 as shown by an arrow in Fig. 8(c), the spaced pro- 
jections 13c, 14c of slide pawls 13, 14 are disengaged 

is from the recesses 15b, 15c of cam element 15 and 
brought into engagement with the opposite flat surfaces 
of cam element 1 5 to engage the slide pawls 1 3, 1 4 with 
the ratchet portions 12e of second arm member 12, 
while the cam plate 21 is moved leftward with the cam 

20 element 15 so that the cam pins 1 3d, 1 4d are located in 
the horizontal portions of cam slots 21c. 
[0022] Illustrated in Figs. 9(a) - 9(c) is a second mod- 
ification of the reclining mechanism shown Figs. 1 to 3. 
In this modification, a movable cam plate 22 is assem- 

25 bled with the cam element 15 to move the slide pawls 
13, 14 toward and away from the the ratchet portions 
12e of second arm member 12 in accordance with lat- 
eral movement of the cam element 15. As shown in Figs. 
10(a) and 1 0(b), the cam element 1 5 is provided thereon 

30 with a pair of diametrically opposed support pins 15e, 
15f for engagement with the cam plate 22. As shown in 
Figs. 11(a) and 11(b), the cam plate 22 is formed at its 
central portion with a square hole 22a and formed with 
a pair of diametrically opposed semi-circular cam slots 

35 22b and 22c. The cam plate 22 is further formed with a 
circular hole 22d for engagement with the support pin 
15e of cam element 15 and a semi-circular elongated 
hole 22e which is slidabfy coupled with the support pin 
1 5f of cam element 1 5 to permit rotation of the cam plate 

<o 22 relative to the cam plate 1 5. The cam plate 22 is as- 
sembled with the hinge pin 17 at its square hole 22a for 
rotation therewith and coupled with the support pins 
1 5e, 1 51 of cam element 1 5 at its circular hole 22d and 
semi-circular elongated hole 22o. As shown in Fig. 9(b), 

45 the slide pawls 13, 14 are provided thereon with cam 
pins 13d, 14d which are slidabfy engaged with the cam 
slots 22b, 22c of cam plate 22. 
[0023] In the reclining mechanism, the cam plate 22 
is rotated with the hinge pin 17 to cause lateral move- 

so ment of the cam element 1 5 in a direction perpendicular 
to the slide pawls 13 and 14. In a condition where the 
spaced projections 13c, 14c of slide pawls 13, 14 are 
maintained in engagement with the opposite flat surfac- 
es of cam element 15 as shown in Fig. 9(a), the slide 

55 pawls 13, 14a are maintained in engagement with the 
ratchet portions 12e of second arm member 12. When 
the operation lever 1 8 is operated by the user against 
the load of torsion spring 16 to rotate the cam plate 22 
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in a clockwise direction, the cam element 15 is moved 
rightward by thrust force applied at its support pin 15e 
from the cam plate 22 as shown by an arrow in Fig. 9 
(a), while the spaced projections 1 3c, 1 4c of slide pawts 
13, 14 are brought into engagement with the recesses s 
15b, 15c of cam element 15. As a result, the cam pins 
13d, 14d of slide pawls 13, 14 are moved toward the 
cam element 1 5 by engagement with the cam slots 22b, 
22c of cam plate 22 to disengage the slide pawls 1 3, 1 4 
from the ratchet portions 12e of second arm member io 
1 2. When the operation lever 18 is released to rotate the 
hinge pin 17 under the load of torsion sprang 36 in the 
counterclockwise direction, the cam plate 22 is rotated 
with the hinge pin 17 to move the cam element 15 left- 
ward as shown an arrow in Fig. 9(c). As a result, the is 
spaced projections 13c, 14c of slide pawls 13, 14 are 
disengaged from the recesses 1 5b, 1 5c of cam element 
15 and brought into engagement with the opposite flat 
surfaces of cam element 15 to engage the slide pawls 
1 3, 1 4 with the ratchet portions 1 2e of second arm mem- 20 
ber 12. 

[0024] Illustrated in Figs. 12 (a) - 12(b) and 14 is a 
third modification of the reclining mechanism shown in 
Figs. 1 to 3, wherein the first arm member 11 is replaced 
with a first disk member 31 for attachment to the frame 2s 
structure of the seat cushion and a second disk member 
32 for attachment to the frame structure of the back rest. 
The first disk member 31 has a circular recess 31 a and 
vertical and lateral guide grooves 31 b, 31c formed in the 
circular recess 31a. The second disk member 32 has a 30 
circular recess 32a formed at its inner periphery with a 
pair of diametrically opposed ratchet portions 32b. 
[0025] The second disk member 32 is coupled within 
the circular recess 31a of first disk member 31 for rela- 
tive rotation in such a manner that a radial projection 35 
32c of second disk member 32 is located in a semi-cir- 
cular recess 31 d formed in the inner periphery of circular 
recess 31 a of first disk member 31 . The radial projection 
32c of second disk member 32 is provided to restrict ro- 
tation of the second disk member 32 relative to the first *o 
disk member 31 by engagement with a stepped end of 
the semi-circular recess 31 d. As shown in Fig. 13, the 
first and second disk members 31 and 32 are united with 
each other by means of an annular bracket 39a coupled 
therewith. The slide pawls 13, 14 and cam element 15 45 
in the reclining mechanism shown in Figs. 1 to 3 are re- 
placed with slide pawls 33, 34 and cam element 35 
which are contained in a space defined by the circular 
recesses 31a and 32a of disk members 31 and 32. The 
slide pawts 33, 34 are slidably coupled within the vertical so 
guide groove 31 b of first disk member 31 , while the cam 
element 35 is slidably coupled within the lateral guide 
groove 31c and interposed between the slide pawts 33 
and 34. 

[0026] The slide pawl 33 is formed at its outer end with ss 
a semi-circular toothed portion and at its inner end with 
a pair of tapered projections 33a and a recessed portion 
33b between the tapered projections 33a. Similarly, the 



slide pawl 34 is formed at its outer end with a semi-cir- 
cular toothed portion and at its inner end with a pair of 
tapered projections 34a and a recessed portion 34b be- 
tween the tapered projections 34a The cam element 35 
is formed at its opposite flat surfaces with each pair of 
laterally spaced recesses 35a, 35b and a pair of radially 
spaced projections 35c, 35d each of which is located 
between the recesses 35a and between the recesses 
35b. In a condition where the slide pawls 33, 34 are en- 
gaged with the opposite flat surfaces of cam element 35 
at their tapered projections 33a, 34a and maintained in 
engagement with the ratchet portions 32b of second 
disk member 32 as shown in Fig. 12(a), the radial pro- 
jections 35c, 35d of cam element 35 are disengaged 
from the recesses 33b, 34b of slide pawls 33, 34. When 
the cam element 35 is moved rightward, the radial pro- 
jections 35c, 35d of cam element 35 are brought into 
engagement with the recesses 33b, 34b of slide pawls 
33, 34 as shown in Fig. 12(b) to disengage the slide 
pawls 33, 34 from the ratchet portions 32b of second 
disk member 32. 

[0027] For connection of a hinge pin 37 with the cam 
element 35, a hinge pin 37 is integrally formed with a 
connecting arm 37a which is located in an aperture 35e 
formed in the cam element 35 and engaged with an in- 
ner periphery of the aperture 35o. As shown in Figs. 1 3 
and 34, the hinge pin 37 is assembled with the disk 
members 31, 32 in such a manner as to permit rotation 
of the second disk member 32 relative to the first disk 
member 31 and loaded by a torsion spring 36 in a coun- 
terclockwise direction. When the hinge pin 37 is rotated 
by an operation level (not shown) against the load of 
torsion spring 36 in a clockwise direction, the cam ele- 
ment 35 is moved rightward by engagement with the 
connecting arm 37a of hinge pin 37. When the operation 
level is released to rotate the hinge pin 37 in the coun- 
terclockwise direction under the load of torsion spring 
36, the cam element 35 is moved leftward by engage- 
ment with the connecting arm 37a of hinge pin 37. In 
Fig. 1 3, the reference numeral 39b designates the frame 
structure of the seat cushion, and the reference numeral 
39c designates the from structure of the back rest. 
[0028] In a condition where the spaced projections 
33a, 34a are maintained in engagement with the oppo- 
site flat surfaces of cam element 35, the slide pawls 33, 
34 are maintained in engagement with the ratchet por- 
tions 32b of second disk member 32 to retain the back 
reset at an adjusted angle. When the operation lever is 
operated to rotate the hinge pin 37 against the load of 
torsion spring 36 in the clockwise direction, the cam el- 
ement 35 is moved rightward by engagement with the 
connecting arm 37a of hinge pin 37, while the spaced 
projections 33a, 34a of slide pawls 33, 34 are brought 
into engagement with the spaced recesses 35a, 35b of 
cam element 35. During rightward movement of the cam 
element 35, the slide pawts 33, 34 are moved toward 
the cam element 35 by engagement with the projections 
35c, 35d of cam element 35 at their recessed portions 



6 



11 



EP0967110A2 



12 



33b, 34b and disengaged from the ratchet portions 32b 
of second disk member 32. When the operation leve is 
released to rotate the hinge pin 37 in the counterclock- 
wise direction under the load of torsion spring 36, the 
cam element 35 is moved leftward by engagement with 5 
the connecting arm 37a of hinge pin 37, and the spaced 
projections 33a, 34a of slide pawls 33, 34 are disen- 
gaged from the recesses 35a, 35b of cam element 35 
and brought into engagement with the opposite flat sur- 
faces of cam element 35 to engage the slide pawls 33, "> 
34 with the ratchet portions 32b of second disk member 
32. 

[0029] As in the reclining mechanism, the radial pro- 
jection 32c of second disk member 32 is provided to re- 
strict relative rotation of the second disk member 32 to ?5 
the first disk member 31 by engagement therewith, the 
adjustment of the inclined angle of the back rest can be 
restricted in a predetermined extent in a simple con- 
struction. 

[0030] 1 I lust rated in Fig. 1 5 is a modification of the re- 20 
dining mechanism shown in Figs. 1 to 3. The modified 
reclining mechanism is composed of the same compo- 
nent parts as the disk members 31 , 32, slide pawls 33, 
34 and cam element 35 in the reclining mechanism 
shown in Figs. 1 3 and 1 4. In this modification, the hinge 2S 
pin 37 is in the form of a longitudinal connecting rod, and 
the connecting arm 37a of cam element 37 is replaced 
with an arm portion 37b2 which is integrally formed with 
a sleeve 37b1 sp lined to the connecting rod 37 for rota- 
tion therewith. The arm portion 37b2 of sleeve 37b 1 is 30 
engaged with the inner periphery of aperture 35e of cam 
element 35 as shown m Fig. 12(a). The torsion spring 
36 is disposed between the first disk member 31 and 
the arm portion 37b2 of sleeve 37b 1 and assembled with 
the sleeve 37b1 to bias the connecting rod 37 in a conn- 3S 
terclockwise direction. The connecting rod 37 can be 
adapted to operativefy connect a pair of laterally spaced 
reclining mechanisms (not shown) mounted to opposite 
sides of a vehicle seat in a simple construction. 

40 

Claims 

1 . A reclining mechanism for a vehicle seat, compris- 
ing: 45 

a first arm member (11) for attachment to a 
frame structure of a seat cushion or a back rest 
of the vehicle seat; 

a second arm member (12) for attachment to a so 
frame structure of the other of the back rest or 
the seat cushion, the second arm member be- 
ing connected with the first arm member by 
means of a hinge pin (17) for relative rotation 
about the hinge pin and having a circular ratch- 55 
et portion (1 2e) concentric with the hinge pin; 
a slide pawl (13) slidabfy coupled with the first 
arm member (11) in a radial direction with re- 



spect to the hinge pin to be moved toward and 
away from the ratchet portion of the second arm 
member, and 

a cam element (15) sltdabty coupled with the 
first arm member (11) in a lateral direction per- 
pendicular to the slide pawl and operativefy 
connected with the a hinge pin ( 1 7) to be moved 
by rotation of the hinge pin in the lateral direc- 
tion for engaging the slide pawl with the ratchet 
portion of the first arm member and for disen- 
gaging the slide pawl from the ratchet portion 
of the first arm member, 
wherein the hinge pin (1 7) is loaded by a torsion 
spring (16) assembled thereon to bias the cam 
element (15) in the lateral direction for main- 
taining the slide pawl in engagement with the 
ratchet portion of the second arm member, 
wherein the slide pawl (1 3) is formed at its outer 
end with a semi-circular toothed portion (13a) 
to be engaged with the ratchet portion (1 2e) of 
the second arm member (12) and its inner end 
with a pair of laterally spaced projections (1 3c) 
for engagement with an end surface of the cam 
element (15), and 

wherein the cam element (15) is formed at the 
end surface thereof with a pair of laterally 
spaced recesses (15b) to be engaged with the 
spaced projections (1 3b) of the slide pawl (1 3) 
for permitting disengagement of the slide pawl 
(13) from the ratchet portion of the first arm 
member. 

2. A reclining mechanism as claimed in Claim 1, 
wherein the second arm member (12) is coaxial ly 
coupled with the first arm member (11) for relative 
rotation about the hinge pin (17). 

3. A reclining mechanism as claimed in Claim 1, 
wherein the first arm member (11) is formed with a 
first guide groove (11d) in a radial direction with re- 
spect to the hinge pin (17) and a second guide 
groove (11 e) perpendicular to the first guide groove 
(11d), and wherein the slide pawl (13) is slidabfy 
coupled within the first guide groove (11 d) while the 
cam element (15) is slidabfy coupled within the sec- 
ond guide groove. (11e) 

4. A reclining mechanism as claimed in Claim 1, 
wherein the cam element (15) is formed with an 
elongated lateral hole (15a) in the lateral direction 
perpendicular to the slide pawl (13), and wherein 
the a hinge pin (17) is inserted across the lateral 
hole (15a) of the cam element for connection to the 
first and second arm members and being engaged 
with a portion of the lateral hole (1 5a) of the cam 
element. 

5. A reclining mechanism for a vehicle seat, oompris- 
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ing: 

a first arm member (11) for attachment to a 
frame structure of a seat cushion or a back rest 
of the vehicle seat; 5 
a second arm member (1 2) for attachment to a 
frame structure of the other of the back rest or 
the seat cushion, the second arm member be- 
ing connected with the first arm member by 
means of a hinge pin (17) for relative rotation io 
about the hinge pin and having a circular ratch- 
et portion (12e) concentric with the hinge pin 
(17); 

a pair of diametrically opposed slide pawls (1 3) 
slidabry coupled with the first arm member (11) « 
in a radial direction with respect to the hinge pin 
to be moved toward and away from the ratchet 
portion (12e) of the second arm member (12); 
and 

a cam element (15) slidabry coupled with the 20 
first arm member (11) in a lateral direction per- 
pendicular to the slide pawls and disposed be- 
tween the slide pawls, the cam element (1 5) be- 
ing operatively connected with the hinge pin 
(1 7) to be moved by rotation of the hinge pin in 25 
the lateral direction for engaging the slide pawls 
with the ratchet portion of the second arm mem- 
ber and for disengaging the slide pawls from 
the ratchet portion of the second arm member, 
wherein the hinge pin is loaded by a torsion 30 
spring (16) assembled thereon to bias the cam 
element (15) in the lateral direction for main- 
taining the slide pawls in engagement with the 
ratchet portion (12e) of the second arm mem- 
ber. 35 

6. A reclining mechanism as claimed in Claim 5, 
wherein the slide pawls (13) each are formed at 
their outer ends with a semi-circular toothed portion 
(13a) for engagement with the ratchet portion (12e) *o 
of the second arm members and at their inner ends 
with a pair of laterally spaced projections (13c) to 

be engaged with opposite end surfaces of the cam 
element (15) for maintaining the slide pawts (1 3) in 
engagement with the ratchet portion of the second 
arm member, and wherein the cam element is 
formed at the opposite end surfaces thereof with a 
pair of laterally spaced recesses (15b) to be en- 
gaged with the spaced projections (1 3c) of the slide 
pawts for permitting disengagement of the slide so 
pawls from the ratchet portion of the second arm 
member. 

7. A reclining mechanism as claimed in Claim 6, 
wherein a cam plate (21) is assembled with the cam ss 
element (1 5) to disengage the slide pawls (1 3) from 
the ratchet portion of the second arm member by 
engagement therewith when the hinge pin (17) is 



rotated against the load of the torsion spring (1 6) to 
cause lateral movement of the cam element (15). 

a A reclining mechanism as claimed in Claim 7, 
wherein said cam plate (21 ) is formed with a pair of 
diametrically opposed cam slots (21 c) which are en- 
gaged with a pair of cam pins (1 3d) provided on the 
slide pawls to disengage the slide pawls from the 
ratchet portion of the second arm member when the 
hinge pin is rotated against the toad of the torsion 
spring to cause lateral movement of the cam ele- 
ment. 

9. A reclining mechanism as claimed in Claim 6, 
wherein a movable cam plate (22) is assembled 
with the hinge pin (1 7) for rotation therewith and ro- 
tatably connected with the cam element (15) to 
cause lateral movement of the cam element when 
rotated with the a hinge pin (17), and wherein the 
movable cam plate (22) is formed with a pair of di- 
ametrically opposed cam slots (22b) which are en- 
gaged with a pair of cam pins (1 3d) provided on the 
slide pawls (13) to disengage the slide pawts from 
the ratchet portion of the second arm member when 
the hinge pin is rotated against the load of the tor- 
sion spring (16). 

10. A reclining mechanism as claimed in Claim 6, 
wherein the slide pawts (33) each are formed with 
a recessed portion (33b, 34b) between the spaced 
projections (33a) thereof, and wherein the cam el- 
ement (35) is formed with a pair of radial projections 
(35c, 35d) to be engaged with the recessed portions 
(33b), of the slide pawls for disengaging the slide 
pawls from the ratchet portions of the second arm 
member when the hinge pin is rotated against the 
toad of the torsion spring to cause lateral movement 
of the cam element. 
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Fig. 5 
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Fig. 10(a) Fig. 10(b) 
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